The ability to preselect the sex of livestock is economically beneficial and significantly 2 increases the welfare and proper use of animals. In the poultry industry, for example, 3 almost all males are brutally and unnecessarily killed shortly after hatching. The labor and 4 associated costs of separation of females from males, as well as the massive killing of 5 males, could be reduced by using a system that biases the sex of the progeny. Here, we 6 provide a first proof of concept for such a system by crossing two genetically engineered 7 mouse lines. The maternal line encodes a functional Cas9 protein on an autosomal 8 chromosome, whereas the paternal line encodes guide RNAs on the Y chromosome 9 targeting vital mouse genes. After fertilization, the presence of both the Y-encoded guide 10
[Atp5b deficiency in mice results in embryonic lethality prior to organogenesis 48 (https://monarchinitiative.org/gene/MGI:107801#phenotypes); Cdc20 deficiency in mice 49 results in metaphase arrest in two-cell stage embryos and consequently in early embryonic 50 death 22 ; Casp8 deficiency results in necroptosis and consequently in embryonic death 23 ]. 51 We selected targeting three different genes to reduce the probability of simultaneous non-52 targeting of the three genes, or simultaneous in-frame corrections of these three genes, or 53 such combinations that may result in viable males. We hypothesized that crossing these 54 two lines would result in a progeny consisting of female-only mice, since the resulting male 55 mice, encoding both the Cas9 and the Y chromosome gRNAs, cannot develop normally. 56 We further hypothesized that the litter size would be half the normal size, since half of the Cas9-line
The dead mice from the cross of the Y-line with the B6J females could not be 80 analyzed as their remains were consumed by their mother. To determine the sex of 6 pups 81 whose remains could be distinguished out of the 8 dead pups from the crosses between the 82 Y-line males with the Cas9-line females, we carried out PCR amplifying the Y 83 chromosome. These analyses revealed 3 males and 3 females among these 6 pups. One of 84 these males was deformed, lacking developed limbs, and most likely died upon birth ( Fig.   85 S2a) suggesting that the genetic system eliminated this male. The other two males appeared 86 smaller compared to their siblings (Fig. S2b,c) suggesting that their premature death is also 87 due to the genetic system. Indeed, DNA sequencing of the three target genes demonstrated 88 that two or three genes were disrupted in two out of two analyzed males (Fig. S3 ). We 89 further analyzed DNA from one of the surviving male from the cross between the Y-Line 90 males and Cas9-line females. In this case, two genes were disrupted (Fig. S3 ). These results
91
indicate that all tested males were targeted, but also that lethality could be delayed or 92 abolished probably due to differences in the type and extent of disruption of the target 93 genes. These sporadic occurrences of male late lethality or even viability could probably 94 be eliminated by simultaneous targeting of more genes using gRNAs that target multiple 95 chromosomal regions 24 or by addition of gRNAs targeting more genes/regions than the 96 current system.
97
Based on similar principles, one can also establish lines producing only male 98 progeny. For such an outcome, the paternal line should be engineered to encode the gRNAs 99 on its X chromosome, and should be crossed with the maternal Cas9-line ( Fig. S4a ).
100
Applying this system in animals in which the female is the heterogametic organism, such 101 as chicken, where the female carries the Z and W sex chromosome, and the male carries 102 two copies of the Z chromosome 25 can also be manipulated similarly. In these cases, for considerations, the use of the system will unleash huge economic benefits and savings. Table S1 . Oligonucleotides used in this study 
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Oligonucleotides 5'→3' Y forward GGCAGTGGGTGTTTCGTCCTT Y reverse AACTGTTTCATTTCCCCTCTCCTC Y-WT forward GGTAAGGAGATAAAGAGTTTCCGTAC Cas9-M forward ACACCAGCACCAAAGAGGTG Cas9-M reverse GTAGGTCAGGGTGGTCACGA Cas9-WT forward AAGGGAGCTGCAGTGGAGTA Cas9-WT reverse CCGAAAATCTGTGGGAAGTC IY573F GTTCCCGATTGCAGCGTGCC IY573R CATCACAGAATGGAGATGGC IY574F GGCTACCAGAACAGACTGAA IY574R ATACAGGCAACCAGGCTCAC IY575F CCACACACACATGCCATAGC IY575R CTGGAGAGGCTATCTTAACTGG RG287F GACTTGCAGATACATCCCTTC RG285R CCAGAGTTTCCAAAAGGCTC
